vi                                                      INTRODUCTION
investigations which are grouped together under the title of "Partition Analysis." A partition of a number consists essentially of an assemblage of integers whose sum is equal to the number partitioned. There is a priori no definite order amongst the integers (parts of the partition), and it therefore becomes possible to import a new idea into the definition of a partition by regarding a descending order of magnitude amongst the parts as essential. A partition thus becomes a series of integers in descending order of magnitude, and the problem of enumeration is transformed into the enumeration of the solutions of a set of Diophantine inequalities. In fact, a part of a partition is considered to have the attribute of position as well as of magnitude, the position being determined by relative magnitude.
The ordinary partitions of Section VII are regarded, from this point of view, as essentially belonging to space of one dimension with a graphical representation in two dimensions. One generalization, taken up in Sections IX and X, considers partitions which appertain essentially to space of two dimensions, with a graphical representation in three dimensions.
The complete solution of this problem is given. After fruitless researches extending over many years it finally yielded before the invention of the lattice function and its derivatives. This function, which is otherwise of much intrinsic interest, is formed from the lattice permutations of a given assemblage of letters through the medium of the index of a permutation. The assemblage of letters spoken of arises from the Ferrers graph, which involves the points or nodes at which the parts of a partition, subject to Diophantine inequalities, are placed. The lattice permutations, and the theory of the indices, were studied in Section III of Vol. I.
The subject of partitions in space of three dimensions is also broached, and the complete solution in regard to the summits of a cube is reached. There is here no convenient graphical representation, and the general question appears to bristle with difficulties.
In Section XI an account is given of the Theory of the Symmetric Functions of several systems of quantities. A knowledge of this subject must be of service in further researches in Combinatory Analysis. It is here shewn to yield a second brief and elegant solution of the question of the Latin Square and its generalizations.
In COD elusion, I would say that I am aware that the reader will probably find imperfections in these volumes, but I shall be satisfied if they are found to contain ideas which are new arid fresh, and such as are likely to prove starting-points for further investigations in an exceedingly interesting field of pure mathematics.
I wish to express my thanks to the Cambridge University Press for the care they have taken in producing the work, and to Mr H. B. C. Darling, of the Standards Department of the Board of Trade, for his kindness in reading the proofs of both volumes.